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AMKNDMENT NO. 1 APRIL 2005 

TO 

IS 458 : 2003 PRECAST CONCRETE PIPES (WITH AND 

WITHOUT REINFORCEMENT) — SPECIFICATION 

( Fourth Revision ) 

( Page 4, clause 6.3 ) — Substitute the following for the existing clause: 

'Spigot and s(x;ket ended pipes shall be used for water mains, sewer, irrigation 
and culverts/cross drains. Flush jointed (NP3 and NP4) and collar jointed (NP2) 
pipes shall be used for culverts/cross drains only (see Fig. 1 and 2). However, as 
agreed to between manufacturer and purchaser, collar jointed (NP3 and NP4) 
pipes may also be used for culverts/cross drains. The ends of concrete pipes used 
for water mains, sewer and irrigation shall be suitable for spigot and socket, roll 
on or confined gasket joints. Dimensions of spigot and stKket for various 
classes of pipes shall be as given in Tables 12, 1.1, 14, 17, 18 and 19 for pipes 
manufactured by spinning process. However, dimensions of spigot and socket 
.shall be as given in Tables 15 and 16 in case of pipes manufactured by vibrated 
casting process. Reinforcement in .socket of rubber ring jointed pipes shall be as 
given in Table 20. In ca.se of flush joints, for pipes of internal diameters up to 
700 mm, external flush joint (see Fig. IB) and for pipe of internal diameter 
above 700 mm, internal flush joint (see Fig. 1 A) is recommended. Dimension of 
collars for NPl and NP2 class pipes shall be according to details given in Table 1 
and Table 21, respectively. Dimensions of collars for NP,3 and NP4 class pipes 
when used shall be according to details given in Table 22. Reinforcement in 
collars shall be as given in Table 21 (NP2 class) and Table 22 {NP3 and NP4 
class). The end of the collar reinforcement shall have a full ring at both ends. 

NOTE-S 

1 Bends, |unctions and specials lor cimtTete pipes covered under this standard shall 
conform to the requirements of IS 7322 

2 Some typical arrangement of reinforcement in socket arc illustrated in Tig .3 and Fig 4 

( Page 5, clause 8.1, second sentence ) — Substitute the following for the 
exi.sting: 

'Dimensions of collar for class NPi shall be as per Table I. Dimensions and 
reinforcement of collars for class NP2 shall be as per Table 21 and for classes 
NP3 and NP4 shall be as per Table 22.' 

1 
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( Pagi' 27, Table 20 ) — Under col 6, P2 Class and against Internal 
Diametci o1 Pipe ot 1 000 mm, suhMilute "li 2^' fnr 'i 29' 

( Pof^t' 28, Table 21 ) — Insert the followmg new table after Table 21 and 
renumber "I able 22" as 'Table 23' 

Table 22 Design Requirements of Reinforced Concrete 
Collars for Pipes of Class NP3 and NP4 

( Clauses 6.3 and 8.1 ) 
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Amend No. 1 to IS 458 : 2003 

NOTES 

1 Collars of si/cs 2 200 mm and abovv shall bt made out ot mild steel plate of 6 mm 
thickness, steel contonnmg to IS 2062 with outside painted 

2 If mild steel IS used (oi spiral reinforcement, the weight specified under col 7 shall be 
increased hy a factor 1 4(1/1 25 

.^ Soft grade mild steel wire lor spirals may be used lor collars of pipes of internal diameter 
up 10 150 mm only hy increasing weight by a factor 140/84 

{ Pagi' 20, clause 12.1 ) — Substitute the following for the existing' 

"The following information shall be clearly marked on each pipe/collar: 

a) Indication of the source of manufacture, 

b) Class and si/e ot pipe/collar, 

c) The words "SPUN PIPE' or 'VIBRATED CAST PIPE 
(nNREINFOR(T-J3)' or 'VIBRATED CA-ST PIPE (REINFORCED)' 
as may be applicable, for pipes; and 

d) Date of manufacture 

The above information shall be clearly marked on outside only for pipes up to 
and including ^"iO mm internal diameter, and b<ith outside and inside for pipes 
above '^'^i) mm internal diameter The information shall be clearly marked only 
on the outside for collars " 

( Faiiv 24, clause 12.1.1 ) — Substitute the following for the existing' 

'Each pipe/collar may also be maiked with the Standard Mark ' 
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lORHWORl) 

This Indian Standard (Fourth Revision) was adopted by the Bureau of Indian Standards, after the draft finalized 
by the Cement Matrix Products Sectional Committee had been approved by the Civil Engineering Division 
Council. 

Precast concrete pipes are widely used for water mains, sewers, culverts and in irrigation. This standard lays 
down the recjuirenients of quality and dimensions for concrete pipes to serve as guidance to the manufacturers 
and users in producing and obtaining concrete pipes of suitable quality. Guidance regarding laying of concrete 
pipes is given in IS 783 : 1985 'Code of practice for laying of concrete pipes'. 

In case liquid conveyed by the pipeline is likely to be harmful to concrete, necessary precautions should be 
taken. 

This standard was first published in 1956 and subsequently revised in I%1, 1971 and 1988. I he present revision 
has been taken up with a view to incorporating the modifications found necessary as a result of experience 
gained with the use of this standard. This revision also incorporates some of the important amendments issued to 
the last version of the standard including those relating to restricting the use of plain ended pipes and incorporation 
of detailed provisions regarding pipes manufactured by vibrated casting process and various decisions taken by 
the Sectional Committee from lime to time. 

For the purpose of deciding whether a particular requirement of this standard is complied with, the final value, 
ob.served or calculated, expressing the result of a lest or analysis, shall be rounded off in accordance with IS 2 : 1 960 
'Rules for rounding off numerical values (rcvisal)' . The number of significant places retained in the rounded off 
value should be the same as that of the specified value in this standard. 



IS 458 : 2(103 



Indian Standard 

PRECAST CONCRETE PIPES (WITH AND WITHOUT 
REINFORCEMENT) — SPECIFICATION 

(Fourth Revision ) 



1 SCOPE 

1.1 This standard covers the requirements for 
reinforced and unreinf'orced precast ccmenl concrete 
pipes, of both pressure and non-pressure varieties used 
for water mains, sewers, culverts and irrigation. The 
requirements for collars are also covered by this 
standard. 

NO I IS 

1 This sumdard Cdvers the rcquirciiii-'nls lor pressure and 
non-pressure pipes maniitaelurcd hy spinning prdeess and 
aisii nun-picssure pipes iil class NIM and Nl*'t tnaniiliieUired 
b> vibrated caslinj; process 

2 In addilioji Ili Ihe requireiiienis speeilied speeilkally lor 
the eollars, the reL|ijiieiiients given in the Iollo\Mn[: ehuises 
shall also apply lor Ihe collars 

5.2, 5.3, 5.4, 5,5.1, 5.5.3, 5.5.4. 5,7, 5.H. 7.1, 7,2. 7.2.1, 
7,2.2. 7.3, 7,3.1, 7.4, 8,2, V.l, 'J, 1. 1, '*.l.2, '),l,3. 9.1.4, 
12,1 and 12,1.1 

1.2 I'rcstressed concrete pipes and pipes with non- 
circular section are not covered by this standard. 

2 REFERENCES 

The standards given in Annex A contain provisions 
which through reference in this te\t constitute 
provisions of this standard. At the time of publication, 
the editions indicated were valid. All standards arc 
subject to revision and parties to agreements based on 
this standard are encouraged to investigate the 
possibility of applying the most recent edilions of the 
standards indicated in Annex A. 



3terminolo(;y 

3.0 For the purpose of this standard, the following 
definitions shall apply. 

3.1 Working Pressure — fhe maximum sustained 
internal pressure excluding surge, to which each portion 
of the pipeline may be subjected when installed. 

3.2 Site Test Pressure - 1.5 times working pressure 
pertaining to the section or 1.1 limes static pressure, 
whichever is more (surge pressure is to be conlrulled 
wilhin 2.5 percent of pump head in case of pumping 
mains). 

3.3 liydrnstalic Test Pressure — It is the maximum 
pressure which the pipe can with.stand without any 
leakage when tested for hydrostatic pressure in 
accordance with this standard and IS .V^')7. 

3.4 Surge (Water Hummer) Pressure — It is a pressure 
which is produced by a change of velocity of the 
moving stream and becomes maximum when there is a 
sudden stoppage which may be caused by the closing 
of a valve or by shutting down a pump station. Surge 
pressure is to be controlled within 25 percent of pump 
head. 

4CLA.SSlFirATION 

4.1 I'or the purpose of this standard, concrete pipes 
shall be classtHed as under: 



t Vw.v.s Descrtpttim 

NPI Unreinforced concrete non-pre.ssure pipes 

NP2 Reinforced concrete, light-duty, non-pressure pipes 



NP3 



NP4 



PI 



Reinforced and also unreinforced (in case of pipes 
manufactured by vibrated casting process) 
concrete, medium-duty, non-pressure pipes 

Reinforced and also unreinforced (in case of pipes 
manufactured by vibrated casting process) 
concrete, heavy-duty, non-pressure pipes 

Reinforced concrete pressure pipes tested to a 
hydrostatic pressure of 0.2 MPa (20 m head) 



P2 Reinforced concrete pressure pipes tested to a 

I 



(\)iiJttiotis Wht'i'L' NorniaUy Use J 

I'or drainage and irrigation use, above 

ground or in shallow trenches 

Kor drainage and iiTtgation use, for cross 

drains/culverts carrying light traffic 

l-'or drainage and inigatioii use, for cross 

drains/culverts carrying medium Iraffic 

For drainage and irrigation use, for cross 
drains/culvert carrying heavy tralTic 

For use on gravity mains, the site lesl 
pressure not exceeding two-thirds of the 
hydrostatic test pressure 
For use on pumping mains, the site lest 
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Class 
P2 



P3 



Description 

Reinforced concrete pressure pipes tested to a 
hydrostatic pressure of 0.4 MPa (40 m head) 

Reinforced concrete pressure pipes tested to a 
hydrostatic pressure of 0.6 MPa (60 m head) 



Conditions Where Normally Used 

For use on pumping mains, the site test 
pressure not exceeding half of the 
hydrostatic test pressure 

For use on pumping mains, the site test 
pressure not exceeding half of the 
hydrostatic test pressure 



NOTE - 
charge. 



The uses are only by way of recommendations as a general guidance and the exact usage shall be decided by the cnginecr-in- 



4.2 IJnreinforced and reinforced concrete non-pressure 
pipes shall be capable of withstanding a test pressure 
of 0.07 MPa (7 m head). 

5 MATERIALS 

5.1 For precast concrete pipes, materials complying 
with the requirements given in 5.2 to 5.8 shall be used. 

5.2 Cement 

Cement used for the manufacture of unreinforced and 
reinforced concrete pipes shall conform to IS 269 or 
IS 455 or IS 1489 (Part 1) (see Note I) or IS 1489 
(Part 2) or IS 8041 or IS 8043 or IS 81 12 or IS 12269 
oris 12330. 

NOlliS 

1 Unless otherwise specified by llle purchaser, the type of cement 
to be used Is lett to the discretion of the manulacturcr. Fly ash 
based cement conforming to IS 1489 (Part 1) with tly ash 
contents up to 25 percent is permitted for non-pressure pipe 
only, 

2 .Sulphate resisting Portland cement (see IS 12330) shall be 
used, where sulphate is predominant. 

J Site blending with tly ash up to a maximum of 25 percent 
may be carried out provided its uniform blending with ordinary 
Portland cement is ensured Such blended cement shall be used 
only for non-pressure pipes. The tly ash used for blending shall 
be cither front t:SP or processed by established lly ash processing 
units and shall conform to Grade I of IS 3812. Specified 
requirements of concrete strength, permeability, hydrostatic test 
and three-edge bearing test shall be met to the satisfaction of 
customer before it is used for regular production. 

5.3 Aggregates 

Aggregates used for the manufacture of unreinforced 
and reinforced concrete pipes shall conform to 3 of 
IS 383. The maximum size of aggregate should not 
exceed one third thickness of the pipe or 20 mm, 
whichever is smaller for pipes above 250 mm internal 
diameter. But for pipes of internal diameter 80 to 250 
mm the maximum size of aggregate should be 10 mm. 

NOTK - It is preferable to have the size and grading of 
aggregates conforming to IS 383. It is also preferable that 
materials liner than 75 micron IS Sieve is lestricted to 3.0 percent 
by mass. 

5.4 Reinforcement 

Reinforcement used for the manufacture of the 



reinforced concrete pipes shall conform to mild steel 
Grade I or medium tensile steel bars conforming to 
IS 432 (Part 1) or hard-drawn steel wire conforming 
to IS 432 (Part 2) or structural steel (standard quality) 
bars conforming to IS 2062. 

NOTE — WirB fabric conforming to IS 1 566 or deformed bars 
and wires conforming to IS 1 786 or plain hard-drawn steel wire 
for prestressed concrete conforming to IS 1785 (Part I) or 
IS I78S (Part 2) may also be used. For such reinforcement 
maximum tensile stress shall be as given in6.l. 

5.5 Concrete or Mortar 

5.5.1 The concrete quality (concrete mix, maximum 
water-cement ratio, minimum cement content, etc) shall 
be as per IS 456 for at least very severe environment 
exposure condition. Design mix requirements shall be 
as per IS 456. However, in case of pipes cast by spinning 
process higher cement contents, more fines and higher 
water-cement ratio may be the need of the process. For 
non-pressure pipes, if mortar is used, it shall have a 
minimum cement content of 450 kg/m' and a 
compressive strength not less than 35 N/mm'at 28 days. 
For pressure pipes if mortar is used, it shall have a 
minimum cement content of 600 kg/m^ and a 
compressive strength not less than 35 N/mm^at 28 days. 
However, in case of pipes manufactured by vibrated 
casting process, concrete shall have minimum 
compressive strength as indicated in Tables 4, 5, 7 and 
8 for the respective classes of pipes. 

Where the process of manufacture is such that the 
strength of concrete or mortar in the pipe differs from 
that given by tests on cubes, the two may be related by 
a suitable conversion factor. If the purchaser requires 
evidence of this factor, he shall ask for it before placing 
the order. The conversion factor for 28 days 
compressive strength for spun concrete may be taken 
as 1 .25 in the absence of any data. 

5.5.2 For pressure pipes, splitting tensile strength of 
concrete cylinders at 28 days, when tested in accordance 
with IS 5816, shall be not less than 2.5 N/mm^. 

5.5.3 Compressive strength tests shall be conducted 
on ISO mm cubes in accordance with the relevant 
requirements of IS 456 and IS 516. 
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S.S.4 The manufacturer shall give a certificate 
indicating the quantity of cement in the concrete mix. 

5.6 Rubber Ring 

Rubber ring chords used in pipe joints shall conform 
to Type 2 of IS 5382, 

5.7 Water 

Water used for mixing of concrete and curing of pipes 
shall conform to 5.4 of IS 456. 

5.8 Chemical Admixtures 

The admixtures, where used, shall conform to IS 9 103. 

6 RESIGN 

6.1 General 

Reinforced concrete pipes either spun or vibrated cast 
shall be designed such that the maximum tensile stress 
in the circumferential steel due to specified hydrostatic 
test pressure does not exceed the limit of 125 N/mm^ 
in the case of mild steel rods, 140 N/mm- in the case 
of hard-drawn steel wires and high strength deformed 
steel bars and wires. 

6.1.1 The barrel thickness shall be such thai under the 
specified hydrostatic test pressure, the maximum 
tensile stress in concrete, when considered as effective 
to take stress along with the tensile reinforcement, shall 
not exceed 2 N/mm^ for pressure pipes and 1.5 N/mm' 
for non-pressure pipes. But the barrel wall thickness 
shall be not less than those given in Tables 1, 2, 3, 6, 
9, 10 and 1 1 subject to 8.2(iii) for pipes manufactured 
by spun process. For pipes manufactured by vibrated 
casting process, the barrel wall thickness shall be as 
given in Tables 4, 5, 7 and 8. 

6.1.2 Pipes of length above 3 m and up to 4 m may be 
supplied by agreement between the user and the 
supplier and for such pipes, the quantity of 
reinforcement shall be modified as per 6.1.2.1. 

6. 1 .2. 1 Lon^ituUinal reinforcement 

Reinforced cement concrete pipes of lengths up to 
4 m may be accepted if the longitudinal reinforcement 
is increased in proportion to the square of length 
compared with what is used for 3 m length as specified 
in fables 2 to 1 1, except for Table 4 and 7. 

For ' L' (in metre) length of pipe, longitudinal 
reinforcement shall be /,'/3-' times the longitudinal 
reinforcement used for 3 m long pipes. 

6.1.3 Longitudinal reinforcement shall be provided to 
ensure rigidity and correct location of cages (grids) 
longitudinally and to limit the effects of transverse 
cracking. Minimum longitudinal reinforcement shall 
be as given in Tables 2. 3, 6, 9, 10 and 1 1 for pipes 



manufactured by spinning process. For reinforced 
pipes manufactured by vibrated casting process, the 
minimum longitudinal reinforcement shall be as given 
in Tables 5 and 8. 

6.2 Reinforcement 

The reinforcement in the reinforced concrete pipe shall 
extend throughout the length of the pipe and shall be 
so designed that it may be readily placed and 
maintained to designed shape and in the proper position 
within the pipe mould during the manufacturing 
process. The circumferential and longitudinal 
reinforcement shall be adequate to satisfy the 
requirements specified under 6.1 . 
For non-welded cages spiral reinforcement of the same 
diameter shall be closely spaced at the end of the pipe 
for a length of 150 mm to minimize damage during 
handling. The spacing of such end spirals shall not 
exceed 50 mm or half the pitch whichever is less. Such 
spiral reinforcement at ends shall be part of the total 
spiral reinforcement specified in different tables. 

6.2.1 The pitch of circumferential reinforcement shall 
be not more than the following: 

a) 200 mm for pipes of nominal internal 
diameter 80 to 1 50 mm, 

b) 150 mm for pipes of nominal internal 
diameter 200 to 350 mm, and 

c) 100 mm for pipes of nominal internal 
diameter 400 mm and above. 

The pitch shall also be not less than the maximum size 
of aggregate plus the diameter of the reinforcement 
bar used. 

6.2.2 The quantity and disposition of steel in pipes may 
be decided by mutual agreement between the purchaser 
and the supplier: however, it shall be proved by 
calculations and tests that the quantity of the 
reinforcements conforms to all the requirements 
specified in the standard. In the absence of calculations 
and tests, the reinforcement given in Tables 2,3,6, 9. 
1 and 1 1 for pipes manufactured by spinning process 
and in Tables 5 and 8 for pipes manufactured by 
vibrated casting process shall be used as minimum 
reinforcement subject to the requirements of 6.2.2.1. 

6.2.2.1 Tolerances given in IS 432 (Part 1), IS 432 
(Part 2), and IS 2062 shall be applied to the minimum 
mass of longitudinal reinforcement specified In 
different tables. Total mass of longitudinal 
reinforcement shall be calculated taking into account 
the clear cover provided at each end of the pipe. 

NO Tli ~ For longitudinal reinlbrccmcnt conforming In KS 432 
(Part 2). tolerance on mass shall be calculalcd from the diameter 
tolerance 

6.2.3 If so required by the purchaser, the manufacturer 
shall give a certificate indicating the details relating to 
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quality, quantity and dispersion of steel in the pipes as 
well as the clear cover to the steel provided in the pipes. 

6.3 Ends of Pipes 

Spigot and Socket ended pipes shall be used for water 
mains, sewer, irrigation and culverts/cross drains. 
Whereas, flush jointed (NP3 and NP4) and collar jointed 
(NP2) pipes shall be used for culverts/cross drains only. 
The ends of concrete pipes used for water mains, sewer 
and irrigation shall be suitable for socket and spigot, roll 
on joints or confined gasket joints. Dimensions of spigot 
and socket for various classes of pipes shall be as given 
in Tables 12, 13, 14, 17, 1 8 and 1 9 for pipes manufactured 
by spinning process. However the dimension of spigot 
and socket shall be as given in Tables I S and 16 in case 
of pipes manufactured by vibrated casting process. 
Reinforcement in socket of rubber ringjointed pipes shall 
be as given in Table 20. However, the ends of concrete 
pipes used for road culverts/ cross drains may be suitable 
for Hush (NP3 and NP4) or collar joints (NP2)(iee Fig. 1 
and 2). For pipes of diameter up to 700 mm, external 
flush joint and for diameters above 700 mm, internal flush 
joint is recommended. Dimensions of collars for NPI 
and NP2 class pipes shall be according to details given in 
Table I and Table 2 1 respectively. The reinforcement in 
collars shall be as given in Table 2 1 . The end of the collar 
reinforcement shall have a full ring at both ends. 

Nonn 

1 Bends, junctions and specials fur concrete pipes covered under 
lliis standard shall conl'orm to Uic requirements of IS 7322. 

2 Some lypical arrangement of rcinlbrccment in socket arc 
illuslraled in Fig. 3 and l-'ig. 4. 

6.3.1 Only flexible rubber ring joints shall be used for 
the joints in (a) all pressure pipes and (b) all non- 
pressure pipes except when used for road culverts/ 
cross drains. The pipe joints shall be capable of 
withstanding the same pressures as the pipe. 

N( )Tn - -The requirements of 63. 1 does not imply that the collar 
shall also be tested for the lest pressure for pipes speciUcd in 4. 1 , 
4.2 and 10.2. 

6.4 Cover 

The minimum clear covers for reinforcement in pipes 
and collars shall be as given below: 

SI No. Precast Concrete Pipe/ Minimum 

Collar Clear Cover, mm 

i) Barrel wall thickness: 

a) Up to and including 75 mm 8 

b) Over 75 mm 15 
ii) At spigot steps 5 

iii) At end of longitudinals 5 

NOTb — An effective means shall be provided for maintaining 
the reinforcement in position and for ensuring correct cover 
during manufacture of the unit Spacers for this purpose shall 
be of rustproof material or of steel protected against corrosion. 
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1 B External Flush Joints 

/ - wall thickness. 
X - 0.002 of intenal dia or 2 mm. Mm 
ID - internal diameter. 

ot - included angle not more than 25" (only for design purpose 
not be measured). 
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Fig. 2 Collar Joint (Riom) 

7 MANUFACTURE 

7.1 General 

The method of manufacture shall be such that the forms 
and dimensions of the flnished pipe are accurate within 
the limits specified in this standard. The surfaces and 
edges of the pipes shall be well defined and true, and 
their ends shall be square with the longitudinal axis. 

7.2 Concrete Mixing and Placing 

7.2.1 Concrete shall be mixed in a mechanical mixer. 
Mixing shall be continued until there is a uniform 
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NOTE ' — No. of Z bars : Minimum half the number of longitudinals. 
Mavimum equal to number of longitudinals. 

3A Socket Cage Connected to Barrel 
Cage by Means of Z Bars 




3B Socket Cage Longitudinals Suitably Bent 
for Connecting to Barrel Cage 




I ' «— *) 



3C Cage made of Continuous Longitudinals 

Fig. 3 Typical ARRAWiiiwENTS oi- Ri-iNFORctMi-.NT 
IN SocKrr loR Smrii i. Cagk 



^ T - - " ' ' 
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NOTE — No. of Z bars : Minimum half the number of longitudinals. 
Maximum equal to number of longitudinals. 

4A Socket Cage Connected to Barrel 
Cage by Means of Z Bars 



Lt 



48 Socket Cage Longitudinal Suitably Bent for 
Connecting to Barrel Cage 



X^i 

^r 



4C Cage made of Continuous Longitudinals 

FlO. 4 IyPICAL ARRANGEMt-NTS OK Rl-.INKORCI.MENT 
IN SfKKRT FOR DOUBI.I- CaOE 

(Use SiiiTABi.E Type oh Spacers) 

distribution of the materials and the mass is uniform 
in colour and consistency, but in no case shall the 
mixing be done for less than 2 min. 

7.2.2 Concrete shall be placed before setting has 
commenced. It should be ensured that the concrete is 



not dropped freely so as to cause segregation. The 
concrete shall be consolidated by spinning, vibrating, 
spinning combined with vibrations, or other 
appropriate mechanical means. 

7.3 Reinforcement Cages 

Reinforcement cages for pipes shall extend throughout 
the pipes barrel. The cages shall consist of spirals or 
circular rings and straights of hard-drawn steel wire 
or mild steel rod. Reinforcement cages shall be placed 
symmetrically with respect to the thickness of the pipe 
wall. The spirals shall end in a complete ring at both 
the ends of a pipe. 

7.3.1 Pipes having barrel wall thickness 100 mm and 
above shall have double reinforcement cage and the 
amount of spirals steel in the outer cage shall be 75 
percent of the mass of spiral steel in the inner cage, 
whilst the total shall conform to the requirements 
specified in the relevant tables of this standard. The 
mass of longitudinals in the outer cage and inner cage 
should be the same, that is equal to half the total mass 
of longitudinals specified in the relevant tables. The 
total longitudinal steel per pipe shall be as given in the 
relevant tables. 

NO Th — It is preferable that single reinforcement cage should 
be located near the inner surface of the pipe with adequate clear 
cover. 

7.3.2 Diagonal reinforcement may be provided in 
pipes, the cages for which are not welded so as to help 
in binding the cage securely. It shall, however, be 
ensured that the clear cover for any reinforcement is 
not below the limits specified In 6.4. Diagonal 
reinforcement is a process requirement and shall nut 
be counted against longitudinal and spiral 
reinforcement. 

7.4 Curii^ 

Curing shall be either by steam or by water or by a 
combination of steam and water, or by use of approved 
curing compounds. If water curing is used, the pipes 
shall be cured for a minimum period of 7 days In case 
of non-pressure pipes and 14 days in case of pressure 
pipes. In case of pipes where cement with fly ash or 
slag is used, the minimum period of water curing shall 
be 14 days. If steam curing is used, after that it shall 
be water cured for 3 days. 

8 DIMENSIONS 

8.1 Pipes 

The internal diameter, barrel wall thickness, length, 
the minimum reinforcements and strength test 
requirements for different classes of pipes (see 4.1), 
shall be as specified in Tables I to 1 1 . Dimensions of 
collar for class NPl and dimensions and 
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Table I Design and Strength Test Requirements of Concrete Pipes of 
Class NPI — Unreinforced, Non-pressure Pipes 

(Clauses 6.1.1, 6.3 and S.\) 



InliTniil 
Diameter of Pipes 


Barrel Wall 
Thickness 

mm 

(2) 


Collar Dimensions 


Minimum Length 
nf Collar 

mm 
(5) 


Strength Test 
Requirements for 


mm 

(1) 


Minimum Caulking 

Space 

mm 

(3) 


Minimum lliicicness 

mm 
(4) 


Three Edge Bearing 

Test llltlmaie 

Load TesI 

kN/linear metre 
(6) 


m 


25 


13 


25 


ISO 


15 3 


urn 


25 


13 


25 


150 


15.3 


151) 


25 


13 


25 


150 


153 


200 


25 


U 


25 


150 


164 


225 


25 


13 


25 


150 


16.4 


2 SO 


25 


13 


25 


150 


16.4 


i(KI 


^0 


16 


30 


150 


176 


150 


32 


16 


32 


ISO 


18.4 


41 H) 


32 


16 


32 


150 


18.8 


450 


35 


19 


35 


200 


21.9 



reinforcement ofcollar for class NP2 stiall be as per 
Tables I and 21 respectively. However, in case of 
pipes manufactured by vibrated casting process, the 
internal diameter, wall tiiickness, the minimum 
reinforcement (in case of reinforced pipes) and 
strength test requirements for different classes of 
pipes shall be as given in Tables 4, 5, 7 and 8. The 
manufacturer shall inform the purchaser of the 
effective length of spigot and soclset, and flush jointed 
pipes that he is able to supply. For collar jointed pipes, 
effective length shall be 2 m or 2.5 m up lo 250 mm 
nominal diameter pipes and 2.5 m, 3.0 m, 3.5 m or 
4.0 m for pipes above 250 mm nominal diameter. 
Class NP3 and NP4 pipes of nominal internal diameter 
900 mm and above, the effective length may also be 
1.25 m. 

NO n-. - Pipes of internal dituncler, barrel wall thickness and 
length otbarrcl and collar otiier than those specified in 8.1 may 
be supplied by mutual agreement between the purchaser and the 
supplier. In such case, the design ol' pipes submitted to the 
purchaser shall include all standard details as covered in Tables I 
loll 

8.2 Tolerances 

The following tolerances shall be permitted: 



■SV Nil. Dimensions 
i) Overall length 

ii) Internal diameter of pipes: 

a) Up to and incli'ding 
300 mm 

b) Over 300 mm and up to 
and including 600 mm 

c) Over 600 mm 



Tolerances 

±1 percent of 
standard length 



±3 mm 

±5 mm 
±IOmm 



mm 



ill) Barrel wall thickness: 

a) Up to and including : +2 
30 mm : -I " 

b) Over 30 mm up to and : h 3 

n 
including 50 mm -1.5 

c) Over 50 mm up to and : +4 
. . .. ^, , mi 
including 65 mm -2 

d) Over 65 mm up to : +5 

r 
and including 80 mm 2.5 

e) Over 80 mm up to and : +6 
....„, , mi 
including 95 mm -3 

Over 95 mm : +7 

-3.5 

NOTE — In case of pipes with flexible rubber ring joints, the 
tolerance on thickness near the ends will have to be reduced. 
Near the rubber ring joints, the tolerance on thickness shall be 
as given in Tables 13 to 19 in case of pipes manufactured by 
spinning process and as given in Tabic 1 5 and Table 1 6 in case 
of pipes manufactured by vibrated casting process. 

9 WORKMANSHIP AND FINISH 

9.1 Finish 

Pipes shall be straight and free from clicks except that 
craze cracks may be permitted. The ends of the pipes 
shal I be square with their longitudinal axis so that when 
placed in a straight line in the trench, no opening 
between ends in contact shall exceed 3 mm in pipes 
up to 600 mm diameter (inclusive), and 6 mm in pipes 
larger than 600 mm diameter. 

9. 1 . 1 The outside and inside surfaces of the pipes shall 
be dense and hard and shall not be coated with cement 
wash or other preparation unless otherwise agreed to 
between the purchaser and the manufacturer or the 
supplier. The inside surface of the pipe shall be smooth. 
For better bond, inner surface of the collar may be 
Tinished rough. 
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Table 2 Design and Strength Test Requirements of Concrete Pipes of Class NP2 — Reinforced 
Concrete, Light Duty, Non-pressure Pipes 

{Clauses 6.1.1, 6.1.2.1, 6.1.3, 6.2.2, 7.3.2 anrf 8. 1 ; and TaA/e 20) 



Inlernal 

Diameter of 

Plpei 


Barrel Wall 
Thicknesa 

mm 




Rcinrorcrmenta 




Strength Teat Requiremenn for 
Three Edf>e Bearing Teat 


Longitudinal. Mild .Steel or Hard 
Drawn Steel 


.Spiral. Hard 
Drawn Steel 

l^g/lmcar 
metre 


Load to 

Produce 

25 mm C rack 

kN/linear metre 


Ultimate 
Ixiad 


inm 


"Minimum 
number 


kg/linear^ 
metre 


kN/linear metre 


(1) 


(2) 


(.') 


(4) 


(5) 


(6) 


(7) 


8U 


25 


6 


59 


16 


10 05 


15 08 


100 


25 


6 


59 


18 


10 05 


15 08 


ISO 


25 


6 


59 


24 


10 79 


16 19 


200 


25 


6 


59 


38 


11 77 


17 66 


225 


25 


6 


59 


46 


12 26 


18 39 


250 


25 


6 


59 


58 


12 55 


18 83 


300 


30 


8 


78 


79 


13 48 


20 22 


350 


32 


8 


78 


1 13 


14 46 


21 69 


400 


32 


8 


78 


149 


15 45 


23 18 


450 


!5 


8 


78 


197 


16 18 


24 27 


500 


35 


8 


78 


2 46 


17 16 


25 74 


600 


45 


8 


78 


3 47 


18 88 


28 32 


700 


5(1 


8 


1 22 


4 60 


20 35 


30 53 


«00 


50 


8 


1 22 


671 


2157 


32 36 


900 


55 


8 


1 22 


9 25 


22 80 


34 20 


1 000 


60 


8 


1 76 


10 69 


24 27 


36 41 


1 100 


65 


8 


1 76 


12 74 


25 50 


38 25 


1 200 


7(1 


8 


176 


15 47 


26 97 


40 46 


1 400 


75 


12 


2 64 


20 57 


29 42 


44 13 


1 hOO 


SO 


12 or 81^8 


3 52 


25 40 


32 12 


48 18 


1 800 


W] 


I2iir8+S 


3 52 


32 74 


35 06 


52 59 


2 000 


100 


12H-I2 


5 28 


45 14 


37 76 


56 64 


2 200 


110 


12112 


5 28 


56 )7 


4021 


60 32 



NO I F.S 

1 U mild steel is iiseil tor spiral rcinton.cmenl. the weight specified under col 5 ihad bo increased to 140/125 

2 Soil grade mild steel wire lur spirals m.iy he used lor pipes ot internal diameters SO mm, 100 mm and I SO mm only, hy inLreasin^ 
wcighlto 140/84 

3 I he longitLidinat reinlorccment given m this (able is valid for pipes up tu 2 5 m ettective length tor internal diameter ot pipe up to 
2.^0 mm nnd up to ^ ni ctletiive length tor higher diameter pipes 

4 I otat mnss oflongtiudinal remtur(.emenl shall be calculated b) mulltplying the values given m col 4 by the length of (he pipe nnd 
then deductmg for the uovcr length provided at the two ends 



IS 458 : 2003 



Table 3 Design and Strength Test Requirements of Concrete Pipes of Class NP3 - 
Concrete, Medium Duty, Non-pressure Pipes 

(.Clauses 6. 1 . 1, 6. 1 .2. 1, 6. 1 .3, 6.2.2, 7.3.2 andi.\; and Table 20) 



- Reinforced 



Internal 

Diameter of 

Pipes 


Barrel Wall 
Thickness 

mm 




Refnforeements 




Strength Test Requirements for 
Three Edge Bearing Test 


[.ongitudinal. Mild Steel or Hard 
Drawn Steel 


Spirals, Hard 
Drawn Steel 

kg/linear 
metre 


Load to 

Produce 

25 mm Crack 

kN/linear metre 


Ultimate 
Load 


mm 


'Minimum 
number 


kg/lmear' 
metre 


kN/linear metre 


(1) 


(2) 


(3) 


(4) 


(5) 


(6) 


(7) 


80 


25 


6 


59 


16 


13 00 


19 50 


100 


25 


6 


59 


22 


13 00 


19 50 


ISO 


25 


6 


59 


46 


13 70 


20 55 


200 


30 


6 


59 


081 


14 50 


2175 


225 


30 


6 


59 


103 


14 80 


22 20 


250 


30 


6 


59 


124 


1500 


22 50 


300 


40 


8 


78 


1 80 


15 50 


23 25 


350 


75 


8 


78 


2 95 


16 77 


25 16 


400 


75 


8 


78 


3 30 


19 16 


28 74 


450 


75 


8 


78 


3 79 


21 56 


32 34 


500 


75 


8 


78 


4 82 


23 95 


35 93 


600 


85 


8 or 6+6 


1 18 


701 


28 74 


43 11 


700 


83 


8 or 6+6 


1 18 


10 27 


33 53 


50 30 


800 


1)5 


8 or 6+6 


2 66 


13 04 


38 32 


57 48 


900 


100 


6 + 6 


2 66 


18 30 


43 11 


64 67 


1000 


115 


6 + 6 


266 


2152 


47 90 


71 85 


1 100 


115 


6 + 6 


2 66 


27 99 


52 69 


79 OO 


1 200 


120 


8 + 8 


3 55 


33 57 


57 48 


86 22 


1400 


135 


8+8 


3 55 


46 21 


67 06 


100 60 


1600 


140 


8 + 8 


3 55 


65 40 


76 64 


114 96 


1 800 


ISO 


12+12 


9 36 


87 10 


86 22 


129 33 


2 000 


170 


12+12 


9 36 


97 90 


95 80 


143 70 


2 200 


I8S 


12+12 


9 36 


133 30 


105 38 


158 07 


2 400 


200 


12+12 


14 88 


14661 


11496 


172 44 


2 600 


215 


12+12 


14 88 


175 76 


124 54 


186 81 



NOTES 

1 If mild steel is used for spiral reinforcement, the weight specified under col 5 shall be increased to 140/125 

2 The longitudinal remforcement given in this table is valid for pipes up to 2 S m effective length for internal diameter of pipe up to 
2S0 mm and up to 3 m effective length for higher diameter pipes 

3 Total mass of longttudmal reinforcement shall be calculated by multiplying the values given in col 4 by the length of the pipe and then 
deducting for the cover length provided at the two ends. 

4 Concrete for pipes shall have a minimum compressive strength of 35 N/mm^ at 28 days 
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Table 4 Design and Strength Test Requirements of Concrete Pipes of Class NP3 — Unreinforced 
Concrete, Medium-Outy, Non-pressure Pipes Made by Vibrated Casting Process 

{Clauses 5.5. 1 , 6. 1 . 1 , 6.3 anJ 8. 1 ; and Table 20) 

Intcraal Diameter of Pipes 

mm 

(I) 

30(1 

350 

400 

450 

500 

600 

700 

800 

900 

I 000 

I 100 

1 200 

I 400 

I 600 

I 800 

NO ri" — Concrete lor pipes siiall have a minimum compressive strength ol 45 N/mm' at 28 days 



Minimum Barrel Will 


Slrengtli Tett Requirement tor Three 


TlticktiHi 


Edite 


Bearing Tol, Ultimate Loail 


mm 




kN/lincar metre 


(2) 




(3) 


50 




15 50 


55 




16 77 


60 




19 16 


65 




2156 


70 




23 95 


75 




28 74 


85 




33 53 


95 




38 32 


100 




43 11 


115 




47 90 


120 




52 69 


125 




57 48 


140 




67 06 


165 




76 64 


i80 




86 22 



Table 5 Design and Strength Test Requirements of Concrete Pipes of Class NP3 — Reinforced 
Concrete, Medium-Duty, Non-pressure Pipes Made by Vibrated Casting Process 

(C7m/iei5.5.l,6.l.l.6.l.2.l,6.1.3.6.2.2, 7.3.2ant/8.1;and7'aA/e20) 



fnternat 


Minimum 








Strength Test 1 


Requirements tor 


Diameter of 
Pipes 


Barrel 
1 hl< kncss 








Three F.ilee Bearini; Test 


Longitudinal. 


Mild Steel or Hard 


Spirals, Hard 


Ixjad to 


Ultimate 






Drawn Steel 


l>rawn Steel 


Produce 


Uiad 




mm 






kg/linear 


25 mm Crack 
kN/Iincar metre 




mm 


Minimum 


kg/lmear^ 


kN/linear metre 






number 


metre 


metre 






(1) 


(2) 


(3) 


(4) 


(5) 


(6) 


(7) 


300 


50 


8 


78 


1 53 


15 50 


23 25 


350 


55 


8 


78 


1 58 


16 77 


25 16 


400 


60 


8 


78 


1 60 


19 16 


28 74 


450 


65 


8 


78 


1 90 


21 56 


32 34 


500 


70 


8 


78 


20 


23 95 


35 93 


WO 


75 


8 or 6+6 


1 18 


2 20 


28 74 


43 11 


700 


85 


8 or 6+ 6 


1 18 


4 87 


33 53 


50 30 


800 


95 


8or6>6 


266 


6 87 


38 32 


57 48 


900 


100 


6+6 


2 66 


1155 


43 11 


64 67 


1 000 


115 


6+6 


266 


15 70 


47 90 


71 85 


1 100 


120 


6+6 


264 


1961 


52 69 


79 00 


1 200 


125 


8+8 


3 55 


2125 


57 48 


86 22 


1400 


140 


8+8 


3 55 


30 00 


67 06 


100 60 


1 600 


165 


8+8 


3 55 


50 63 


76 64 


114% 


1 80(1 


180 


12+12 


9.36 


64 19 


86 22 


129 33 


2 0OO 


190 


12+12 


9 36 


83 12 


95 80 


143 70 


2 200 


210 


12+12 


9 36 


105.53 


105 40 


158 07 


2 400 


225 


12+12 


14 88 


133 30 


11500 


172 44 


NOTE — Conct^ite for pipei shall 


have a minimum 


compressive strength 


of 35 N/mm' at 


28 days 
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Table 6 Design and Strength Test Requirements of Concrete Pipes of Class NP4 — Reinforced 
Concrete, Heavy Duty, Non-pressure Pipes 

{Clauses 6. 1 . 1 , 6. 1 .2. 1 , 6. 1 .3, 6.2.2, 7.3.2 and 8. 1 ; and Table 20) 



Interniil 

Dlamcltr of 

Pipes 


Ba ml Wall 
Thickntu 




Rtlnfarcemenli 




SMnKlh T«t Rtqulremeiits for 
Three Edge Bearint Test 




Ixingiludinal Mild Sicel or Hard 
Drawn Sled 


Spirals. Hard 
Drawn Steel 


Load to 
Produce 


Ultimate 
Load 




inm 






kg/lmear 


25 mm Crack 
kN/linear 




mm 


Minimum 


kg/linear 


kN/lincar 






number 


metre 


metre 


metre 


metre 


(1) 


(2) 


(3) 


(4) 


(■■i) 


(6) 


(7) 


SI) 


25 


6 


59 


24 


22 1 


33 15 


100 


25 


6 


0.59 


36 


22 1 


33 15 


ISO 


25 


6 


59 


74 


23 3 


34 95 


200 


30 


6 


59 


130 


24 6 


3690 


22 S 


30 


6 


59 


164 


25 2 


37 80 


250 


30 


6 


59 


198 


25 5 


38 25 


300 


40 


8 


78 


271 


26 4 


39 60 


)S0 


75 


8 


78 


3 14 


29 8 


44 70 


400 


75 


8 


78 


3 52 


33 9 


50 90 


450 


75 


8 


78 


3 88 


36 9 


55 30 


500 


75 


8 


78 


5 96 


40 


6120 


600 


85 


8or6 + 6 


2 34 


9 63 


46 3 


69 40 


700 


85 


8 or 6 + 6 


3 44 


14 33 


52 2 


78 30 


800 


<)5 


8 or 6 + 6 


3 44 


2120 


59 3 


89 10 


900 


100 


6 + 6 


3 44 


27 13 


663 


99 40 


1 000 


115 


8*8 


604 


35 48 


72 6 


108 90 


1 100 


115 


8 + 8 


604 


43.76 


80 4 


120 60 


1 200 


120 


8 + 8 


604 


53 07 


88 3 


132 40 


1 400 


135 


8 + 8 


9 36 


77 62 


104 2 


156 40 


1 600 


140 


12+12 


9.36 


108 97 


1196 


179 50 


1 KOO 


|50 


12+ 12 


14 88 


150 22 


135 3 


203 00 


2 000 


170 


12+ 12 


14 88 


15179 


135 3 


203 00 


2 200 


185 


12+12 


14 88 


160 90 


142 2 


213 30 


2 400 


200 


12 + 12 


14 88 


216 96 


1550 


232 50 


2 600 


215 


12+ 12 


14.88 


258 93 


166 7 


250 00 



NOTI-S 

1 IFmild steel IS used lor spiral relntorcemcnt, (he wcrghtspccillcd under col 5 shall be increased to 140/125 

2 I he longitudinal ruintorcement given in this table Is valid for pipes up to 2 5 m elective length for internal diameter of pipe 
up to 250 mm and 3 m eflective length for higher diameter pipes 

3 Total mass of longitudinal reintorcemcnt shall be calculated by multiplying the values given in col 4 by the length of the pipe and then 
deducting for the cover length provided at the two ends 

4 Concrete for pipes ^hall have a minimum compressive strength of 35 N/mm' at 28 days 



10 
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Table 7 Design and Strength Test Requirements of Concrete Pipes of Class NP4 — Unrelnforced 
Concrete, Heavy Duty, Non-pressure Pipes Made by Vibrated Casting Process 

(Clauses 5.5. 1 , 6, 1 , 1 , 6.3 oni/ 8. 1 ; and Table 20) 



Interna) Oiamctrr ofPipeii 

mm 

(I) 

3(10 

J 5(1 

40() 

45(1 

50(1 

600 

700 

800 

900 
I 000 
I 100 
I 200 
I 400 
I 600 
I 800 



Minimum Barrel Wall 
Thickness 

mm 
(2) 
50 
55 
50 
65 
70 
75 
85 
95 
100 
115 
125 
1.15 
155 
180 
205 



Strength Test Requirements for Three 

Edge Bearing Test, Ultimate Load 

kN/linear metre 

(3) 

26.4 

29.8 

33,9 

36.9 

40.0 

45.3 

52.2 

59.3 

65.3 

726 

80.4 

88.3 
104 2 
1196 
135 3 



NO'ir - Concrete lur pipes shall have a iilinimuni eompressivc strength of 50 N/mm^ at 28 days 



Tabic 8 Design and Strength Test Requirements of Concrete Pipes of Class NP4 — Reinforced 
Concrete, Heavy Duty, Non-pressure Pipes Made by Vibrated Casting Process 





\v fuuje., ^. 


^. 1 , U. 1 . 1 , U. 1 


1 .^. 1 , U. 1 ..J, U.<1._. 1 


.j.i ufiu a. I , a 


,iiu / w(/ic ^uy 




hitcrnal 

Dia meter of 

I'iprs 


Barrel Wall 
I'hickness 




Keinfarcements 




Strength Test Requiremenu for 
Three Kdgc Bearing lest 


tnm 


Longiludinal. Mild Steel or Hard 
Drawn Sleet 


Spirals. Hard 
Drawn Steel 

kg/linear 
metre 


Load to 

Produce 

0.25 mm Crack 

kN/linear 

metre 


Ultimale 
Load 


nun 


Minimiiin 
number 


kji/lincar 
metre 


kN/lincar 
metre 


(I) 


(2) 


(3) 


(4) 


(5) 


(61 


(7) 


300 


50 


8 


0.78 


1.53 


26.4 


38 6 


150 


55 


8 


0.78 


161 


29.8 


44.7 


400 


60 


8 


U.78 


1.97 


33.9 


50 9 


450 


65 


8 


0.78 


3 36 


36 9 


55.3 


500 


70 


8 


0.78 


5.56 


40.0 


61,2 


600 


75 


8 or 6 ( 6 


2.34 


8.50 


46.3 


694 


700 


85 


8 or 6 1 6 


3.44 


1278 


52 2 


78.3 


800 


1)5 


8 or 6 1 6 


3.44 


16.72 


.59 3 


89 1 


900 


100 


6 ^6 


3 44 


20,92 


66 3 


994 


1 0(10 


115 


8 1 8 


6.04 


26.70 


72.6 


108 9 


1 


120 


8 » 8 


6 04 


35.60 


80.4 


120 6 


1 2(1(1 


125 


8+8 


6.04 


42.42 


88.3 


132.4 


1 400 


140 


8 + 8 


9.36 


53.39 


104.2 


1564 


1 600 


165 


12 < 12 


9 36 


79,92 


1196 


179.5 


1 800 


180 


12 + 12 


14.88 


85.75 


135.3 


203 


2 000 


190 


12 t 12 


1488 


l()8.(K) 


135.3 


203 


NOTI' — Concrete for pipes shall have a niinimuin 


eompressivc strength o 


l'3SN/mm:al28 


days 





IS 458 : 2003 



Table 9 Design and Strength Test Requirements of Concrete Pipes of Class PI — Reinforced Concrete 
Pressure Pipes Safe for 0.2 MPa Pressure Test 

(Clausese I 1.6 1 2 1,6 1 3, 6 2.2, 6 3, 7 3 2 a»</8 I, and raA/e20) 



Internal 


BurrclWall 




Reinforcements 




Diameter of 


Thickneu 








Pipes 


I ongiUidmal, 


Mild Steel or Hard Drawn Steel 


Spirals, Hard Drawn 




mm 






Steel 


mm 


Mmimum 
number 


kg/linear 
metre 


kg/lmcar 
metre 


(1) 


(2) 


(3) 


(4) 


(5) 


80 


25 


6 


59 


16 


KKI 


25 


6 


59 


22 


ISO 


25 


6 


59 


46 


20() 


25 


6 


59 


79 


22S 


25 


6 


59 


100 


ISO 


25 


6 


59 


1 22 


3«) 


10 


8 


78 


1 75 


350 


32 


8 


78 


2 37 


400 


32 


8 


78 


3 05 


450 


35 


8 


78 


3 86 


SOO 


35 


8 


78 


4 72 


6(K) 


40 


8 


78 


6 79 


700 


40 


8 


122 


915 


800 


45 


8 


122 


11 94 


9(K) 


50 


8 


122 


15 12 


1000 


55 


8 


1 76 


18 64 


1 100 


60 


8 


176 


22 88 


1 200 


65 


8 


176 


26 82 



NOTES 

1 Strength requirements for pressure pipes shall be the same as for NP2 class pipes 

2 If mild steel is used tor spiral reinforcement, the weight specified under col "t shall be increased to )40/l2S 

3 Soft grade mild slcci wire for spirals may be used for pipes ot mtemal diameters 80 mm, 1 00 mm and I ^0 mm only, by increasing 
weight to 140/84 

4 I he longitudinal rcinlortement given m this table is valid for pipes up to 2 S m eflcctive length tor internal diameter of pipe up to 
2^0 mm and up to 3 m etfectivc length tor higher diameter pipes 

S 1 o(al mass of longitudinal reinforcement shall be calculated by multiplying the values given in col 4 by the length ot the pipe and then 
deducting for the cover length provided at the two ends 
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Table 10 Design and Strength Test Requirements of Concrete Pipes of Class P2 — Reinforced 
Concrete Pressure Pipes Safe for 0.4 MPa Pressure Test 

(Clauses 6 1 !, 6 I 2 1, 6 1 3, 6 2 2, 7 3 2 <j«rf8 1, and Table 20) 



Internal 


Barrel Wall 






Rciflforcemcnts 






DUmcter nt 


Ihicknni 






^^^^^^ 






Pipn 


1 oiigitutlinal. 


Mild Steel or Hard Drawn Steel 


Spiral! 


i Hard Drawn" 














Steel 


mm 


mm 


Mmimum number 


kg/linear metre" 


kg/I 


tnear metre 


(1) 


(2) 


(3) 




(4) 




(5) 


S() 


25 


6 




59 




29 


100 


25 


6 




59 




45 


ISO 


25 


6 




59 




93 


200 


30 


6 




59 




1 63 


225 


30 


6 




59 




2 03 


2 SO 


30 


6 




59 




2 47 


300 


40 


8 




78 




361 


350 


45 


8 




78 




4 88 


400 


50 


8 




78 




•6 36 


450 


50 


8 




78 




7 96 


500 


55 


8 




78 




9 80 


600 


65 


8 




1 76 




14 10 


700 


70 


8 




176 




2190 


800 


80 


8 or 6 t 6 




2 66 




28 54 


900 


90 


8or6 + 6 




2 66 




35 92 


1 000 


100 


6*6 




2 66 




4148 



Norrs 

1 Strength requiremLiits lor pressure pipes shall be the same as lor NP2 class pipes 

2 Ifmfld steel is uslJ lor spiral reinlarLcmcnt the weight spccilled under col 5 shall be increased to 140/125 

3 Suit grade mild steel wire lurspiraU may be used for pipes of internal diameters 80 mm 100 mm and ISO mm only by incrcdsing 
weight to 140/84 

4 The longitudinal reinlortLment given in the table is valid lor pipes up to 2 5 ni effective length for internal diameter ol pipe 
up to 2^0 mm and up (o 3 m Lffectivc length lor higher diameter pipes 

5 Total mass of longtluclin<il reintorcemcnt shall be i,alculated by multiplying ilie values given in col 4 by the length of the pipe and then 
deducting tor the cover length provided at the two ends 



Table 11 


Design and Strength Test Requirements 


Of Concrete Pipes of Class P3 


— Reinforced 




Concrete Pressure Pipes 


Safe for 0.6 MPa Pressure Test 






(Clau<:ei 6 1 1 


1,6 1 2 1,6 1 3, 


62 2 


, 732a«J 8 l,andraA/c20) 




Internal 


Barrel Wall 








Reinforcements 






Ihickness 














1 ongiludinal 


, Mild StcLl ur 


[lard Drawn Steel Spirals Ilardbrawn^ 




mm 










Steel 


mm 


'Minimum number 




kg/Iincar metre* 


kg/linear metre 


(1) 


(2) 


(') 






(4) 


(5) 


80 


25 


6 






59 


45 


100 


25 


6 






59 


66 


150 


25 


6 






59 


139 


200 


35 


6 






59 


2 49 


225 


35 


6 






59 


3 10 


250 


35 


6 






59 


3 78 


300 


45 


8 






78 


5 49 


350 


55 


8 






78 


7 52 


400 


60 


8 






78 


9 78 


450 


70 


8 






78 


13 06 


500 


75 


8 






78 


15 96 


600 


90 


8or6 + 6 






2 66 


22 63 


700 


105 


6 + 6 






2 66 


30 82 


800 


120 


6 + 6 






2 66 


39 46 



NOTLS 

1 Strength requirements tor pressure pipe^ shall be the same as lor NP2 class pipes 

2 It mild steel is used lor spiral rcmloreemcnl the weight specified undtr cul 5 shall be increased to 1 40/1 2^ 

3 Soft grade mild stce) wire for spirals may be u'lcd lor pipes ol internal diameters 80 mm LOO mm and I ^0 mm only by increasing 
weight to 140/84 

4 The longitudinal rLinlorcemcnt given in this table is valid tor pipes up to 2 S m elTective length for micmal diameter ot pipe 
up to 2^0 mm and up to 1 m ctlective length lor higher diameter pipes 

5 Total mass ot longitudinal reintortemenl shall be calculated by multiplying the values given in col 4 by the length ol the pipt and then 
deducting for the cover length provided at the two ends 
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Table 12 Spigot and Socket Dimensions of NPI Class Pipes 

(Clause 6.3) 



-H t 



D, Dj 



u 



~J 



-e>30 



"P/^JM^MMMM^^M^M^^y/MM/^f/^^/Z/M/Zn 



UJ 



'////J^^^^''^^^^^^^^^^^^^^^^^^^^^^^''^^^^^''^^^^^^''^''''^^^''^^ ' 
-^^ ^ 



All dimensions in millimclrcs. 






w 


0, 


D 


e 


h 


( 


(1) 


(2) 


(3) 


(4) 


(5) 


(6) 


(7> 


80 


25 


206 


156 


22 


60 


45 


100 


25 


226 


176 


22 


60 


45 


150 


25 


276 


226 


22 


65 


50 


250 


25 


376 


326 


22 


70 


55 


300 


30 


452 


392 


26 


75 


60 


350 


32 


510 


446 


28 


80 


65 


400 


32 


560 


4% 


28 


80 


65 


450 


35 


628 


558 


31 


85 


70 



NOTH — riie dimensions O^, h and e shall conform to the values given in this tabic as these are critical dimensions The I'ollowing 
tolerances shall apply on the critical dimensions: 

Oj = ±3 mm tor pipes up to and including 300 mm diameter 
±4 mm tor pipes over 300 mm internal diameter. 

h = ±3 mm (or dinivnsiuns up to 60 mm. 
±5 mm for dimensions above 60 mm. 

e ~ ±2 mm lor dimensions up to 30 mm 

±3 mm for dimensions above 30 mm. 
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Table 1 5 Spigot and Socket Dimensions for NP3 Reinforced and Unreinforced ■*■ NP4 Reinforced Pipes 
Made by Vertical Vibrated Casting Process from 300 to 2 400 mm Diameter 

(aau.ies63andS.2) 



Ni 
















1 




It 


















All dimensions in millimetres 










rf. 


C 


K 


T 


D, 


;, 


t. 


<l. 


D. 


t. 


/. 


s 


300± 4 


13 


322 


50 


48714 


11214 


10512 


37007 


386 07 


49 


50 


8 00 1 1 


3501 5 


n 


370 


55 


555 1 4 


11214 


10512 


425 07 


44107 


49 


50 


800110 


400 t 5 


13 


417 


60 


61514 


11214 


10512 


480 07 


49607 


49 


50 


8001 10 


450 t 5 


13 


465 


65 


68(1 1 4 


11214 


10512 


516 07 


55207 


49 


50 


8001 1 


500 ± 5 


n 


513 


70 


735 < 4 


11214 


10512 


590 07 


60607 


49 


50 


80011 


6001 5 


13 


609 


75 


850 1 4 


11214 


10512 


700 07 


716 07 


49 


50 


8 OO 1 10 


700 i 7 


m 


706 


85 


98015 


141 15 


13213 


808 00 


830 00 


61 


65 


11001 1 2 


800 ± 7 


18 


801 


95 


1 1001 5 


14115 


132 t 3 


924 00 


946 00 


61 


65 


1100112 


9001 7 


18 


901 


100 


1 215 15 


14115 


13213 


1 016 00 


1058 00 


61 


65 


1 1 00 1 1 2 


lOOOt 7 


18 


998 


lis 


1 33015 


14115 


13213 


1 14800 


1 17000 


61 


65 


11001 12 


1 100+ 7 


24 


1097 


120 


1 520 1 6 


15516 


14513 


1262 0O 


1 291 30 


72 


63 


14 65 1 1 5 


12001 7 


24 


1 195 


125 


1 64016 


15516 


14513 


1 172 48 


1 401 78 


72 


63 


14 65 1 1 5 


1400110 


24 


1 i83 


140 


1 870 t 6 


15516 


14513 


1 590 91 


1620 21 


72 


63 


14 651 1 5 


1 600110 


24 


1578 


165 


2 100 1 6 


15516 


14513 


1 81491 


1844 21 


72 


63 


14 651 1 5 


1 800110 


24 


1774 


180 


2 140 1 6 


155±6 


145 1 3 


204000 


2 069 30 


72 


63 


14 651 1 5 


2000112 


28 


1 850 


190 


2 380 1 8 


173 18 


16814 


2 126 80 


2 161 00 


75 


78 


17 10118 


2200112 


28 


2 037 


210 


2 620 t 8 


17118 


16814 


2 141 80 


2 376 00 


75 


78 


17 101 1 8 


2 400 ±12 


28 


2 224 


225 


2 850 + 8 


17318 


168 < 4 


2 556 80 


2 59100 


75 


78 


17 101 1 8 



N01I-S 

1 G IS the diameter of the unstretclied rubber chord, hardness 40 * s IRHD . stretching 15 percent 

2 /? is the inner diameter of the unstrelchcd rubber nng 

3 T is the minimum barrel wall thickness 

4 d , D , L and / are nominal dimensions 
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Table 16 Spigot and Socket Dimensions for NP4 Unreinforced Pipes Made by 
Vibrated Casting Process rrom 300 to I 800 mm Diameter 

(Clauses 6.i and S.2) 



Nl 




Alt dimensions in mtthmetreH 



o, 


C 


K 


T 


0. 


'. 


L. 


tf. 


o. 


L. 


/, 


s 


300*4 




322 


50 


487*4 


112*4 


105*2 


37007 


386 07 


49 


50 


800*10 


350*5 




370 


55 


555*4 


112*4 


105*2 


42507 


44107 


49 


50 


800*10 


400*5 




417 


60 


615*4 


112*4 


105*2 


48007 


496 07 


49 


50 


800* 10 


450*5 




465 


65 


680*4 


112*4 


105*2 


53607 


552 07 


49 


50 


800* 10 


500*5 




513 


70 


735*4 


112*4 


105*2 


590 07 


60607 


49 


50 


800*10 


600*5 




609 


75 


850*4 


112*4 


105*2 


70007 


71607 


49 


50 


800*10 


700*7 




706 


85 


980*5 


141*5 


132*3 


808 00 


83000 


61 


65 


1100*12 


800*7 




803 


95 


1 100*5 


141*5 


132*3 


924 00 


94600 


61 


65 


1100*12 


900*7 




901 


100 


1215*5 


141*5 


132*3 


1036 00 


1058 00 


61 


65 


1100* 1 2 


1000*7 




998 


115 


1330*5 


141*5 


132*3 


1 148 00 


1 17000 


61 


65 


1100*12 


1 100*7 


24 


1097 


120 


1520*6 


155*6 


145*3 


1262 00 


1 291 30 


72 


63 


14 65*1 5 


1200*7 


24 


1 195 


125 


1640*6 


155*6 


145*3 


1372 48 


140178 


72 


63 


1465*15 


1400*10 


24 


1383 


140 


1870*6 


155*6 


145*3 


1 59091 


1620 21 


72 


63 


14 65 * 1 5 


1600*10 


24 


1578 


165 


2100*6 


155*6 


145*3 


1814 91 


1844 21 


72 


63 


1465*1 5 


1 too* 10 


24 


1774 


180 


2300*6 


155*6 


145*3 


204000 


2069 30 


72 


63 


1465*15 



NOTES 

1 G IS the diameler of the unsUetched rubtwr chord, hardness 40 * 5 IRHD, stretching 15 percent 

2 A IS the Inner diameter of the un^lretched rubber ring 

3 r is the minimum barrel wall thickness 

4 d, D , L and /, are nominal dimensions 
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Table 20 Weight of Spirals (Hard Drawn S(eel) in Socket of R/R Joint RCC Pipes 
of Different Classes (kg/Number) 

(,Clause6.2) 



internal Diameter 


NPl Class 


NP3 Class 


Nr4 Class 


PI Class 


P2 Class 


P3 Class 


of Pipes 














mm 














(1) 


(2) 


(3) 


(4) 


(5) 


(6) 


(71 


80 


0.08 


0.08 


0.08 


0.08 


0.08 


0.08 


100 


0.09 


0.09 


09 


0.09 


0.09 


09 


150 


0,12 


12 


0.12 


0.12 


0.12 


15 


200 


14 


14 


0.21 


0.14 


21 


35 


225 


015 


0.15 


0.26 


0.15 


0.26 


43 


250 


0.16 


0.16 


0.31 


0.16 


0.31 


0.51 


JOO 


0.45 


45 


53 


0.45 


0.53 


84 


350 


0.51 


0.64 


0.64 


0.51 


0.74 


124 


400 


56 


71 


071 


056 


0.99 


1 66 


450 


0.63 


76 


0.76 


0.63 


1.23 


2 26 


500 


0.68 


0.87 


1.08 


0.68 


1.57 


2 85 


600 


0.81 


1.00 


2.12 


1.52 


2.88 


4 74 


700 


42 


2.16 


3.02 


1.79 


3.96 


6 79 


800 


1.14 


2.87 


4,67 


2.04 


6.28 


9 99 


WO 


1.50 


4.06 


6.03 


2.63 


8.29 




1000 


1 91 


— 


— 


3.33 


1.29 


.._ 


1 100 


2.14 


_ 


_ 


4.08 


_ 


^ 


1 2U0 


2.80 


_ 




4.90 


_ 


... 


1 400 


3 82 


— 


-._ 


— 


— 




1 600 


5.64 


_ 


.. 


— 


_ 




1 800 


7.25 




— 


— 


— 


— 


2 000 


11.78 




~ 


— 


_ 




2 200 


12.88 


.._ 


— 


— 


— 


_ 



1 Longitudinal rcinlbiccmem shall he proportiimai to tiic length of :*ocket eagc as given in Tables 2 to U. 

2 If mild steel is used lor spiral reinlorccnient. the weight specified above shall be increased to 140/125. 



9.1.2 The pipes shall be free from defects resulting 
from imperfect grading of the aggregate, mixing or 
moulding. 

9.1.3 Pipes shall be free from local dents or bulges 
greater than 3,0 mm in depth and extending over a 
length in any direction greater than twice the barrel 
wall thickness. 

9.1.4 Pipes may be repaired, if necessary, because of 
accidental injury during manufacture or handling and 
shall be accepted if in the opinion of the purchaser, 
the repairs are sound and appropriately finished and 
cured, and the repaired pipe conforms to the 
requirements of this specification. 

9.2 Deviation from Straight 

The deviation from straight in any pipe throughout its 
effective length, tested by means of a rigid straight 
edge as described in IS 3S97 shall not exceed, for all 
diameters, 3 mm for every metre run. 

10 TESTS 

10.1 Test Specimens 

All pipes for testing purposes shall be selected at 
random from the stock of the manufacturer and shall 



be such as would not otherwise be rejected under this 
standard. 

10. 1. 1 During manufacture, tests on compressive 
strength of concrete cubes shall be done as described 
in IS 5 16. For pressure pipes, splitting tensile strength 
tests of concrete cylinders shall be carried out as 
described in IS 5816. The manufacturer shall supply, 
when required to do so by the purchaser or his 
representative, the results of compressive tests of 
concrete cubes (see S.S.I) and split tensile tests of 
concrete cylinder (see 5.5.2) made from the concrete 
used for the pipes. The manufacturer shall supply 
cylinders or cubes for test purposes required by the 
purchaser, and such cylinders or cubes shall withstand 
the tests prescribed in S.5.1 and 5.5.2. Every pressure 
pipe shall be tested by the manufacturer for the 
hydrostatic test pressure (see 4.1). For non-pressure 
pipes, 2 percent of the pipes shall be tested for 
hydrostatic test pressure. 

10.2 The specimens of pipes selected in accordance 
with 10.1 shall be subjected to the following tests in 
accordance with IS 3597: 

a) Hydrostatic test, 
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Table 21 Design Requirements of Reinforced Concrete Collar for Pipes of Class NP2 

{Clauses 6 3 and i.\) 



Nominal inlcrnil 




Collar Dimciuloiu 






Relnforctmcnn 




Diamclrr 




_^ 






.^ 




orPipt 


Minimum 


Minimum 


Minimum^ 


Longitudinal, 


Mild Steel or 


Spiral, Hard 




C aulking Space 


rhickness 


Length 


Hard Drawn Steel 


Drawn Steel 




Minimum 


Weight 












number 






mm 


mm 


mm 


mm 




kg/collar 


kg/collar 


(1) 


(2) 


(3) 


(4) 


(5) 


(6) 


(7) 


80 


13 


25 


150 


6 


08 


07 


100 


13 


25 


150 


6 


08 


08 


ISO 


13 


25 


150 


6 


08 


10 


200 


13 


25 


150 


6 


08 


12 


225 


13 


25 


150 


6 


08 


14 


2'iO 


13 


25 


150 


6 


08 


16 


300 


16 


30 


150 


8 


on 


22 


ISO 


16 


12 


150 


K 


11 


25 


400 


16 


32 


150 


8 


11 


27 


4<0 


19 


15 


200 


8 


015 


40 


SOO 


19 


15 


200 


8 


15 


60 


500 


19 


40 


200 


8 


15 


70 


700 


19 


40 


200 


8 


23 


1 05 


800 


19 


45 


200 


8 


23 


185 


')00 


19 


50 


200 


8 


23 


2 05 


1 000 


19 


55 


200 


8 


33 


2 25 


1 100 


19 


60 


200 


8 


33 


309 


1 200 


19 


65 


200 


8 


33 


4 11 


1 400 


19 


75 


200 


12 


50 


5 08 


1 600 


19 


80 


200 


l2or8 + 8 


67 


6 55 


1 800 


19 


90 


200 


l2ar8 + 8 


67 


90O 


2(KI0 


19 


100 


200 


12+12 


100 


12 15 


2 200 


19 


110 


200 


12+12 


1 00 


13 30 



NOUS 

1 It mild steel is used tor spiral rcintorccmcnt, Ihc weight specified under col 7 shall be increased by a factor 140/125 

2 Sott grade mild steel wire may be used as rcmlorcemcnt lor collars ot pipes of nominal internal diameter up to 250 mm only, by 
increasing the weight b> j lactor 1 40/84 Where only sotl grade mild steel wire is used lor making collar cages, the weight ot remlorcemeiu 
shall be total weight ot col 6 and 7 multiplied by 140/84 I his is allowed as <i process requirement 

3 Internal diameter ot collar to sua the actual diameter ot pipes with minimum caulking space as given in col 2 



b) Three-edge bearing test, and 

c) Permeability tebt. 

10.2.1 The permeability test when conducted in 
accordance with the method described in IS 3597 shall 
meet the requirement of final permeability, which shall 
not exceed 0.3 cm'. 

Noll — It IS recommended that initial absorption should not 
e\cced 2 cm^ and the dillerence in any two readings during 
initial absorption should not be moa- than 8 cm' 

M SAMPLING AND INSPECTION 

I I.I Scale of Sampling 

n.l.l Lot 

In any consignment, all the pipes of same class, same 
size and belonging to the same mix of concrete shall 
be grouped together to constitute a lot. 

1 1.1.2 For ascertaining the conformity of the material 



to the requirements of this specification, samples shall 
be tested from each lot separately. 

1 1.1.3 The number of pipes to be selected from the lot 
shall depend on the size of the lot and shall be according 
to Table 22. 

1 1.1.3.1 These pipes shall be selected at random. In 
order to ensure the randomness of selection, procedures 
given in IS 4905 may be followed. 

1 1.2 Number of Tests and Criteria for Conformity 

1 1 .2. 1 A II the pipes selected according to 1 1 . 1 .3 shal I 
be inspected for dimensional requirements (iee 8), 
finish {see 9.1) and deviation from straight {see 9.2). 
A pipe failing to satisfy one or more of these 
requirements shall be considered as defective. 

II. 2. 1. 1 The lot shall be declared as conforming to 
these requirements if the number of defectives found 
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Table 22 Scale of Sampling and Permissible 
Number of Defectives 

(Clauses \ I A. 3, 11.2.1.1 and 11.2.2) 



No, ofPipts 
in the Lot 



(1) 

Up 10 .SO 
51 10 100 
101 10 300 
301 to 500 
501 and above 



For Requirement 

Under 
Clauses 8 anil 9 



.Sample 
Size 

(2) 

8 
13 
20 
32 
50 



Permissible 

Number ol' 

Defectives 

(3) 


I 
2 
3 
5 



Samples Size for 

Test tinder Clause 

10.2 (Excluding 

Ultimate l.nad 

Test) 



(4) 

2 
3 



7 
10 



in the sample does not exceed Ihe number of defectives 
given in col 3 of Table 22. 

11.2.2 The lot having found satisfactory shall be 
further subjected to the tests given under 10.2 except 
ultimate load test, Kor this purpose, the number of pipe 
given in col 4 of Table 22 shall be selected from the 
lot. These pipes shall be selected from those that have 
satisfied the requirements given in II .2. 1 . For ultimate 
load test, the number of pipes to be checked shall be 
according to mutual agreement between the purchaser 
and the manufacturer. However, ultimate load test shall 
not be done for a lot size of 20 pipes or less. 



U.2.2.1 The lot shall be declared as conforming to 
the requirements of this specification if there is no 
failure under 11.2.2. 

12 MARKING 

12.1 The following information shall be clearly marked 
on each pipe; 



a) 
b) 




d) 



Indication of the source of manufacture. 

Class and size of pipe. 

The words 'SPUN PIPE' or 'VIBRATED 

CAST PIPE (UNREINFORCED)' or 

'VIBRATED CAST PIPE (REINFORCED)' 

as may be applicable, and 

Date of manufacture. 



The above information shall be clearly marked on 
outside only for pipes up to and including 350 mm 
internal diameter, and both outside and inside for pipes 
above 350 mm internal diameter. 

12.1.1 Each pipe may also be marked with the Standard 
Mark. 

1 2. 1.1. 1 The use of the Standard Mark is governed by 
the provisions of the Bureau of Indian Standard Acl. 
1986 and the Rules and Regulations made thereunder 
The details of conditions under which the licence for 
the use of the Standard Mark may be obtained from 
the Bureau of Indian Standards. 



ANNEX A 
{Clause 2) 

LIST OF REFERRED INDIAN STANDARDS 



IS No. Title 

269 : 1989 Specification for 33 grade ordinary 

Portland cement {fourth revision) 

383 : 1970 Specification for coarse and fine 

aggregates from natural sources for 
concrete (second revision) 

432 Specification for mild steel and 

medium tensile steel bars and hard- 
drawn steel wires for concrete 
reinforcement 

.•{Part 1) ; 1982 Mild steel and medium tensile steel 

bars (third revision) 
(Part 2): 1982 Hard-drawn steel wire (third 
revision) 

455 : 1989 Specification for Portland slag 

cement (fourth revision) 





IS No. 


456 


:2000 


516 


: 1959 



Title 
Plain and reinforced concrete — 
Code of practice (fourth revision) 
Method of test for strength of 
concrete 

Specification for Portland pozzolana 
cement 

Fly ash based (third revision) 
Calcined clay based (third revision) 
Specification for hard-drawn steel 
wire fabric for concrete reinforce- 
ment (second revision) 
Specification for plain hard-drawn 
steel wire for prestressed concrete 
(Part 1): 1983 Cold drawn stress relieved wire 
(second revision) 



1489 

(Parti): 1991 
(Part 2): 1991 
1566 : 1982 



1785 
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IS\o. 

(Part2) : 1983 
1786 : 1985 



2062:1999 
3597 ; 1998 
3812 : 1981 



4905 : 1968 
5382 ; 1985 



Title 

As drawn wire (JirsI revision) 

Specification for high strength 

deformed steel bars and wires for 

concrete reinforcement (third 

revision) 

Steel for general structural purposes 

— Specification {fifth revision) 

Methods of test for concrete pipes 

{second revision) 

Specification for fly ash for use as 

pozzolana and admixture {first 

revision) 

Methods for random sampling 

Specification for rubber sealing rings 

for gas mains, water mains and sewers 

{first revision) 



ISNo. Title 

5816 : 1999 Splitting tensile strength of concrete 

— Method of test {first revision) 

7322: 1985 Specification for specials for steel 

cylinder reinforced concrete pipes 
{first revision) 

8041 ; 1990 Specification for rapid hardening 

Portland cement (second revision) 

8043:1991 Specification for hydrophobic 

Portland cement (second revision) 

8112 : 1989 Specification for 43 grade ordinary 

Portland cement {first revision) 

9103 : 1999 Concrete admixtures — Specifica- 

tion (first revision) 

12269 : 1987 Specification for 53 grade ordinary 

Portland cement 

12330 : 1988 Specification for sulphate resisting 

Portland cement 
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